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EIGHT LIVE FOUR DAYS ON TWO APPLES. 


People Die and Go Mad During Awful Experiences of the Ship- 
wrecked Passengers of the “‘Elingamite.’’ 


Two apples for eight persons on a journey of 66 miles last- 
ing four days, is scanty rations, but the survivors of the 
British steamship “Elingamite,” which went down in twenty 
minutes off one of the Three King’s Islands north of New 
Zealand, did not have even this. The survivors who num- 
bered sixteen persons including one woman were huddled to- 
gether on a small raft, and the two apples was all the food 
they had to divide among themselves. Besides this they did 
not have a drop of water. On the awful voyage three of the 
sixteen went mad and jumped overboard, and five died, in- 
cluding the woman, who was the stewardess. The raft was 
followed throughout the perilous days by ravenous sharks 
which devoured the bodies of the dead as fast as they 
were cast overboard. It was a joyous moment when the eight 
that remained of the 16 original survivors sighted His 
Majesty’s Ship Penguin at four o’clock on the fourth day of 
the horrible voyage. The illustration which is drawn from a 
description minutely furnished by one of the survivors shows 
the raft’s crew signalling the “Penguin” by waving a shirt. 


AUTOMOBILE TRAINS IN LONDON. 


Northeastern Railroad Building the Cars for Its New Motor 
Service. 


The London Times again comments on the “automobile 
trains,” mentioned in a recent issue of Popular Mechanics, 
that are soon to be started in London and Paris. Relative 
te the cars to be used on the Northeastern railway, the Times 
states: 

“Each car will carry a complete apparatus for generating 
its own motive power. At one end of the car there will be 
« Napier petrol engine of 85-brake horse-power, with 4 cyl- 
inders. The engine will drive a dyanmo, generating elec- 
tricity for 2 motors, which will apply the power to the 
wheels of the “bogie” underneath the engine compartment. 
Two of these 4-wheeled “bogies,” of practically the normal 
railway-carriage type, will carry the framework of the car, 
but the body will be much lighter than that of an ordinary 
carriage, approaching closely to the tram type. In fact, the 
vehicle will be a tram saloon, with an engine compartment 
at one end and a conductor’s compartment at the other. 
Seating accommodation will be provided in each car for 52 
passengers; and, as storage is provided for 30 gallons of 
petrol, it is anticipated that the automobile will be able to 
work five hours at a stretch without replenishing. It is cal- 
culated that by this system a speed of 30 miles an hour can 
be got up in as many seconds, which is a very much quicker 
aeceleration than is possible with an ordinary train. It is 
not proposed to use these auto cars at first for the longer 
distance traffic of the Northeastern Railway, but to employ 
them rather for accelerating the service on those sections 
of the system where an ordinary train can only make a slow 
rate of speed, owing to the number of stopping places.” 


IDENTIFIED BY A PICTURE MACHINE. 


Mutascope Rescues Sir Hiram Maxim from a Humiliating 
Position. 


The unique value of the mutascope as a recorder of living 
events was demonstrated during a recent visit of Sir Hiram 
Maxim to a Southern watering place. The story as told 
by Sir Hiram, himself, is that at the conclusion of his visit 
he presented a check to the hotel proprietor in discharge 
of his hotel bill. 

Hotel proprietors do not like checks from strangers, and 
generally make it a rule not to accept them. So Sir Hiram 
was politely informed that only cash could be taken in pay- 
ment. “You see,” said the proprietor, “I do not know that 
you really are Sir Hiram Maxim.” 

The famous inventor readily recognized the force of the 
argument, but said he had not sufficient money in his pocket 
to discharge the debt. It might have been an awkward posi- 
tion but for a happy thought that occurred to Lady Maxim. 

She asked the proprietor to go on the pier, put a penny in 
the slot of a mutascope, turn the handle, and he would then 
see a “living” picture of Sir Hiram firing a Maxim gun in the 
presence of the Shah of Persia. The hotel proprietor acted 
on this advice, and on returning admitted that the distin- 
guished visitor was really Sir Hiram Maxim, and accepted 
the check with profuse apologies. 


SHORTCOMINGS OF THE BRITISH EMPIRE. 


Subject Sees Woes Ahead in the Want of Fast Steamers and 
in Other Inadequacies. 


_ Here are a few impending perils confronting the British 
Empire contained in a plaintive wail of a Britisher to author- 
ities of his government: 

Sir:—The following points of danger deserve the earnest 
attention of those who value the safety of the British Em- 
pire: — 

(1) We chiefly depend on outside sources for our food. 

(2) Our sailing vessels and most of our steamers are of 
less speed than 12 knots. Most of these ships are likely to 
be on the ocean at the commencement of a naval war, laden 
with food, and raw material for manufactures. Many of 
these slow vessels are likely to be captured by the fast 
cruisers of our enemy. 

(3) Our Mercantile Marine consists of 11,041 vessels, the 
United Kingdom owning 9,043 and our Colonies 1,998. Of 
the 11,041 vessels only 1,033 can steam at 12 knots, and of 
these only 85 have a speed of 16 knots and upwards. Our 
fastest vessels are the Campania and the Lucania, which 
have a speed of 22 knots. Germany possesses faster vessels, 
the Deutschland, 23% knots; the Kaiser Wilhelm IIL, 234 
knots; the Kronprinz Wilhelm, 23 knots; and the Kaiser Wil- 
helm der Grosse, 22% knots. The Kaiser Friedrich, 22 knots, 
is as fast as our fastest. 

(4) With 10,000 slow vessels laid up in port, or captured 
by our enemy, we should not possess sufficient shipping to 
supply our wants. 

(5) The number of fast vessels we should be able to pur- 
chase abroad is likely to be small, as foreigners would re- 
quire their vessels to supply their wants. 

(6) A great reduction in the number of ships bringing us 
food must necessarily greatly increase the price of food in 
ihese islands. 

(7) A considerable increase in the price of food would 
cause millions of our population to be almost destitute. 

(8) The result of having a large starving population in 
these islands during a naval war, is likely to be, that, al- 
though our navy were victorious wherever it was able to 
meet the enemy, we should be compelled to submit to a 
humiliating peace. 

(9) The greatest danger of all is that our Government 
may refuse until too late to have the matter inquired into. 

Three times has an inquiry been asked for in the House 
of Commons, and on each occasion the Minister speaking for 
the Government has used arguments against an inquiry which 
would have been torn to tatters in the House, if our states- 
men had given the question the attention it deserves.—Faith- 
fully yours, Thomas G. Read. 


CHEMICAL DEVICE TO PREVENT FIRES AT SEA. 


Nothing which can happen on board a ship at sea causes 
such alarm and panic as the ever dreaded cry of “Fire.” 
Though there are thousands of miles of water all around, and 
miles deep of ocean beneath the vessel, yet no fire on land 
can compare with the rapidity with which the great devour- 
ing element will work its sure destruction of the finest craft 
at sea. A doctor in England has devised a means which is 
believed to render fire at sea incapable of great disaster. 

By his method the air in the ship’s hold is rapidly mixed 
with a sufficient supply of a gas to make it efficient in ar- 
resting a heated condition, the gas being absolutely nonex- 
plosive. 

The apparatus consists of a fairly water-tight wooden box 
or trough, built on the floor of each hold, at the lowest point, 
and as near the center between the bulkheads as is conven- 
ient (in coal bunkers, at the bottom toward one side), and a 
small pipe leading from the deck to this trough. In coal 
ships, the thermometer tube may serve for the purpose, and 
when the ship is carrying a general cargo the tube may re- 
raain a permanent fixture. The trough is filled with a few 
tons of a material about one-half as bulky as coal. This, 
with some gallons of an easily stored liquid, comprises the 
entire outfit. The entire cost of fitting a ship with appa- 
ratus sufficient for charging the hold six times is estimated 
at $100. As the material does not deteriorate with age or 
exposure to the action of salt water, it may be carried for 
years, yet is always ready for use in case of emergency. 

The method of irrigating alfalfa fields is to flood at a 
depth of two or three inches after each cutting. 
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Highest Bridge in all the Americas 


POPULAR MECHANICS 


Braced Arch Stretching Through Space Between Mountain Peaks in the Rugged Land 


In the land of the volcanoes, just 60 miles north of the 684 ft. 11% in. 


of Volcanoes 


The division of each shore span into a sus- 


route proposed for the Nicaragua canal, a bridge has recently pended span beyond the cantilever arm was to prevent the 
been built that is marvelous in its bewildering height. It is possibility of any hammering action at the abutments. 


the Pacific Railway 
bridge across the Rio 
Grande in Costa Rica. 
Stretching 685 feet be- 
tween two precipitous 
mountain peaks it 
spans a canyon - like 
valley through which 
a torrent rolls 340 feet 
below. To a_ person 
standing on the water’s 
edge a train crossing 
the bridge resembles 
the creeping of an in- 
sect. No bridge in all 
the United States is so 
high as this. It is 
higher than the roof 
height of the highest 
sky - scraper in the 
United States. Under 
its central arch the 
great Masonic Temple 
of Chicago or the St. 
Paul building of New 
York could stand and 
then thera would be 
a clear space of more 
than 32 feet overhead. 
Che material used in 
the superstructure all 
came from the United 
States, and the work of 
construction was done 
yy New York and Chi- 
eago firms. The ma- 
terial was shipped from 
New York to Port Li- 
mon and then shipped 
by rail to the site and 
unloaded by steam der- 
rick in a storage yard 
on the east side of the 
eanyon. The field rivet- 
ing was done with 
pneumatic hammrers op- 
erated from a com- 
pressing plant supplied 
by the Chicago Pneu- 
matic Tool Co., taking 
steam from a locomo- 
tive boiler. The Paci- 
fic Railway of Costa 
Rica is now being built 
to complete communica- 
tion between the Atlan- 
tie and Pacific oceans. 

The Railway Review 
in an exhaustive des- 
cription of the great 
bridge occupying four 
pages, states: 

“The structure is in 
three spans, the center 
one being a braced arch 
448 ft. 8% ins. ¢. to c. 
of the skewback pins. 
The approach to this 
on each end of the 
bridge consists of a 


al 


View of the Great Rio Grande Braced Arch Bridge From Underneath 


= cs ft. 1% in. long, made up of a cantilever arm 47 ft. At the bridge site the banks of the canyon are almost ver- 
A n. long, and a suspended span 70 ft. 10% in. long, making’ tical and consist of weathered shale. The excavations for 
e exact length of the bridge, from abutment to abutment, foundations of the skewback piers were carried to sound rock. 
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CAR WITH MECHANICAL BOTTOM 
A Lightning-Change Contrivance That Can 
Be Used for Either Coal or Grain. 


A peculiarly constructed box car with 
a mechanical bottom that will discharge 
its load of coal in less than a minute has 


PAPER SLIPPERS FOR HOTEL GUESTS. 


A queer improvement is being intro- 
duced in hotels in Europe, and if it 
succeeds in those that are trying it now, 
it is hoped that finally it will become 
universal. It is to furnish every guest 
on his arrival with slippers. 


Interior View When Used as a Dumping Car 


recently gone into service. It is so de- 
signed that it can be loaded as a hopper 


These slippers are made of paper. The 
soles are of pasteboard and the rest is 


NEWSPAPER BENEATH THE SEA 
LEVEL. 


Only One in the World and It Is Called the 
Coachella Submarine. 


There is but one paper in the world 
printed below the level of the sea. That 
paper is the Coachella Submarine. It is 
a little four page weekly that is situated 
in the midst of the most formidable 
deserts in California—the Colorado des- 
ert. The paper recently moved to Coach- 
ella, from Indio, regarding which evert 
the editor in the columns of the Sub- 
marine states: 

“Inducements of a flattering character 
having been offered the publisher, in the 
way of a bonus, we have removed our 
printing office from Indio to Coachella, a 
distance of three and one-half miles. We 
have dropped from twenty-two feet be- 
low sea-level to seventy-six feet below 
sea-level. 

“We hit Coachella with a dull yet 
raucus thud. The low rumbling noise 
you heard last Tuesday was caused by 
our printing office making the drop. It 
may be truly said that the Submarine is 
the lowest down, or the lowdownest, or 
the most low down newspaper on earth. 
As nearly as we can compute the dis- 
tance, hades is about 212 feet just below 
our new office. The paper will continue 
to advocate the interests of all the 
country below sea-level, and we want 
you to fire in all the news you know.” 


At the outbreak of the war with Spain 
there was no such thing as a telegraph 
line in Cuba. There are now about 
4,000 miles of telegraph wires uniting 
every town, city and station. 


Extensive discoveries of iron ore have 
been made in Northern Norway near the 


ear in one direction with coal and the made of white or brown paper, stitched Russian border. 


“ar changed at the end of the haul into 
a flat bottom, ordinary box ear, and 
loaded back with grain, merchandise or 
other “non-dumpable” material. The 
Railway Review says: 

“The unloading of the coal from the 
hopper of this car is easily accomplished 
by opening the lower hopper door’ by 
means of a lever with dog and ratchet, 
on the outside of the end of the car, as 
shown, such opening being made easily 
and quickly, the entire load being 
dumped in less than a minute.” 


ALL PRAISE PROSPERITY. 


They raised his salary two years ago 
last May, 
The said increase amounting to thirty 
cents a day; 
Since then they’ve raised the prices 
Of carrots and of beets, 
Of flour and of meats, 
Of corn and coal and fruits, 
Of babies’ little boots, 
Of potatoes, milk and cheese, 
Of the product of the bees, 
Of hats and socks and coats, 
Of all that sinks or floats. 
He’s paying out the money that he saved 
before his raise, 
But prosperity’s upon us, and his heart is 
full of praise. 


The import of Russian oil in China and 
Japan has decreased while that of American 
oil has doubled. 


Interior View When Used as a Box Car 


with heavy cotton to prevent tearing. 
There are various qualities. 


No Chinaman, however rich or poor, will 
wear woolen clothing. 
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THE LAST GREAT SCHEME OF TREVE- 
THICK. 

Trevethick, to whom may be due the 
locomotive we have today, was one of 
the most wonderful inventors that ever 
lived. At one time his income amounted 
to $250,000. But he was wildly extrava- 
gant, and his great failures ran away 
with his profits. One of his amazing 
schemes was a national memorial in 
London in honor of the passing of the 
reform bill. This was to take the form 
of a hollow cast iron pillar, 1,000 feet 
high. It was to be gilt all over and was 
to cost $400,000. But it was to prove a 
paying speculation, for up the central 
tube he designed an extraordinary lift, 
or elevator, to carry passengers. It was 
a sort of huge piston driven by com- 
pressed air. Trevethick thought that 1,- 
000 passengers a day at 6 pence per head 
would return a fair interest upon the 
money. Two months later the unfortun- 
ate inventor died penniless at Dartford. 


SUCCESSFUL METHOD OF SUPPLYING 
AIR. 


Saving fuel, and insuring successful 
and quick heating in extremely cold 
weather, the method of supplying air, 
now widely practiced in furnace heat- 
ing and employed to its best advantages 
in the hot air furnace system of the 
llion, N. Y., public library building, com- 
mends itself to all students of ventila- 
tion. The method of connecting the air 
ducts is shown in the accompanying il- 
lustration. It will be seen that the air 
in the building can be kept in circula- 
tion when few people are in the library 
or in extremely cold weather, and that 
the supply by means of dampers can be 
taken conjointly or entirely from out of 
doors to freshen the atmosphere at will 
as may be necessary. When ali the air 
is taken from outside there is a certainty 
of frequent changes of air in the build- 
ing as the heated air cannot enter to 
keep up the temperature without a cor- 
responding volume of fresh air. In this 
building the fireplaces continually re- 
move a considerable body of air to make 
room for fresh air. 

The Metal Worker states: “The reg- 
isters are of the open Persian pattern. 
The air ducts leading from the outside 
are 16x40 inches, with an area of 640 
square inches, and run across above the 
basement floor, connecting with the bot- 
tom of the furnace casing, with an open- 
ing 16x36 inches, having an area of 576 
square inches, or ample to fill ail of the 
heating pipes. The return air registers 


are 18x36 inches in size. Each furnace 
is connected with a smoke flue 12x12 
inches in size by means of an 8-inch 
smoke pipe. With the mercury at 18 


Stranded Ship Makes Trip of a Mile 
Overland 


Remarkable Performance of a Vessel that was Beached 
During a Terrific Gale 


The only ship that ever made a trip 
of a mile overland is herewith shown in 
the various stages of its remarkable 
journey. It was the government light 
ship which was stationed at the mouth 


Ore., Who took the vessel across the neck 
of land separating the Pacific ocean and 
Baker’s Bay, where it was successfully 
launched, towed to Portland, repaired 
and returned to its former station, where 
it is now doing duty. The illustrations 


The Lightship at Different Stages of the Most Remarkable Trip Ever Made by a Vesse! 


of the Columbus river. During a terrific 
gale the vessel was bhlown from its 
moorings and stranded on the beach 
a short distance to the north of the 
river’s mouth. Several ineffectual at- 
tempts were made by professional wreck 
ers to drag the ship back into deep 
water. \ contract was finally made 
with a firm of housemovers at Portland, 


degres below zero no difficulty has been 
experienced in keeping up a temperature 
of from 68 to 74 degrees. 

- 

Within the last few years the raising 
of rice in Louisiana and Texas has de- 
veloped into one of the leading indus- 
tries of that region and given great 
value to lands, heretofore used for graz- 
ing, and to water which had been allowed 
to waste in the Gulf of Mexico.—Prof. 
Elwood Mead, expert in charge of irri- 
gation investigation. 

The Rock Island railroad is building a 
tunnel near Freeburg, Mo., and is using 
a steam shovel to load the pieces of rock 
into small push cars after each blast. 
The steam shovel is a small one and will 
scoop up a ton of rocks at a time. 


About 6,000 miles of new steam rail- 
way were built in the United States 
last year, exclusive of side tracks and 
rebuilt mileage, 


show the vessel at four different points 
on its trip. No. 1 is as it appeared lying 
in the sand on the beach. No. 2 shows 
it on its way across the peninsula. No 
3 shows the cradle and other gear used 
in making the move. In No. 4 is shown 
the vessel ready for launching in the 
bay after its trip of more than a mile 
overland 


WHY THEY SEE SNAKES. 


Hallucinations of Intoxicated Persons Ex 
plained by Experiments. 


Persons suffering from delirium tre 
mens usually imagine they are surround- 
ed by snakes. An explanation of this 
hallucination, says the Family Doctor 
(London), is offered by the result of 
some recent experiments. Sixteen alco- 
holic patients were examined with the 
ophthalmascope, and it was found that 
the minute blood vessels in the retina 
of the eves were congested. In this con- 
dition they appear black and are pro 
jected into the field of vision where their 
movements resemble the squirming of 
serpents. 

Just as soon as suspicion arises that 
irrigation development is being  pro- 
moted for selfish purposes, the doom of 
irrigation will follow.—The Implement 
Age. 
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TO MAKE ARTILLERY INVISIBLE. 


An interesting experiment been 
tried at Aldershot, England, in an at- 
tempt to render artillery inconspicuous 
against all kinds of backgrounds. Says 
The Electrical Age: 

“A battery of six guns, with their 
timbers, was painted rainbow fashion, 
with streaks of red, blue, and yellow, 
the whole blending, at a little distance, 
into a confused mass that rendered each 
gun difficult to locate, whatever its sur- 
roundings might be. At 800 yards the 
outline of the gun is lost, while at 1,000 
it harmonizes with trees, open grass 
land, sandy plains, or broken country. 
As a trial the guns were placed in posi- 
tion on the eastern slopes of the hills, 
and the artillery officers at Aldershot 
were invited to try and locate them from 
the western slope at a distance of about 
3,000 yards. Although all knew the di- 
rection in which the guns were, none 
succeeded in finding them all, even with 
strong glasses. <A section of the horse- 
artillery guns were sent forward to en- 
gage them so soon as they could discern 
them, and they actually advanced to 
within 1,000 yards before they were es- 
pied. At close quarters the guns present 
a& most incongruous appearance, being 


an mass of daubs of color, but the idea 

is a decidedly practical one, neverthe- 

less.” 

ENORMOUS’ BLAST FURNACES IN 
COLORADO. 


Minnequa Steel Works a City of Giant 
Machines and Still Growing. 


The low-pressure cylinder, large 
enough for a boy to ride through on a 
horse, described in a recent issue of Pop- 
ular Mechanics, is only one of the num- 
erous huge things that go to make up the 
great works of the Colorado Fuel & Iron 
Company. Camp and Plant, published 
at Pueblo, Colo., in the interest of the 
sociological department of the company, 
tells of the colossal blast furnaces at the 
Minnequa Steel Works. 

The furnaces shown in the accompany- 
ing illustration will give but a small idea 
of the extent and colossal proportions 
of the works which are a city within 
themselves. They are being made even 
more extensive by vast improvements 
and extensions now nearing completion. 
Each of the furnaces herewith illustrat- 
ed has. an annual capacity of 215,000 
tons. The line of furnaces is 1,760 feet 
in length. Each measures 20 by 95 feet 
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“Blast Furnaces A, B, C, D and E, and Site For F, at Minnequa 


Steel Works 
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and is fitted with automatic skip 
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hoists. There are four stoves 
to each furnace, 21 feet in di- 
ameter by 106 feet high. Each 
of the tall draft stacks is 12 
feet 6 inches in diameter in the 
clear, by 210 feet high 

On this page is shown the 
boilers for the new 40-inch 
blooming mill and merchant 
mill. The battery of boilers will 
generate 18,000 horse power. 


THE RICHEST CITY IN THE 
WORLD. 


The richest city in Europe, 
and probably in the world, is 
Basel—or Basle as it used to 
appear in the school geograph- 
ies—in Switzerland. 

The returns published by the 
tax administrator show the as- 
sessed valuation is more than 
$175,000,000 and the total popu- 
lation is 124,000, an average of 


more than $1,400 for each man, 

woman and child in the 

city. The assessed valuation 

of Basel equals the total revenue of the 
88,000 houses and buildings tn Paris. 

Of the 124,000 inhabitants of Basel, 
there are 180 who are rated as million- 
aires. Inasmuch as the amount is reck- 
oned in francs, this means that the 
wealth of these 180 persons exceeds 
$200,000. There are 175 who have be- 
tween $100,000 and $200,000, 170 who 
have $100,000, and 895 who have from 
$20,000 to $100,000. 

Within fifteen years the wealth of 
sasel has increased $60,000,000, and the 
population has almost doubled, which is 
i most remarkable showing for a town 
that is 1,500 years old. It has always 
been famous. It was the important 
stronghold of Helvetias in the eleventh 
century and Erasmus died there in the 
sixteenth century. 

The manufacture of silk ribbons is the 
chief industry, Basel producing more of 
these ribbons than any other city in 
Europe. Much machinery is also made 
there, and many chemicals. 


PORTABLE ELECTRIC ROCK CRUSHER. 


One of the German railroads has 
adopted a novel arrangement for crush- 
ing rock for ballast about stations. An 
immense crushing machine has been se- 
curely mounted on a flat car, with an 
electric motor to run the crusher. When 
the crushed stone is needed, the car is 


German Rock Crusher 
sent to the station, and electric current 


conducted from the nearest electric 
wires by means of long wires, carefully 


Battery of Boilers for New Blooming Mill and Merchant Mill 


insulated. When enough stone has been 
crushed the plant is put in a train and 
taken elsewhere. This saves the hauling 
of the ballast long distances as stone is 
abundant on the line. 


FAIR PILOTS ON THE OHIO 


Women Who Have Gained Distinction Guid- 
ing Boats on the Famous Stream. 


The occupation as pilot is becoming 
quite a fad among women along. the 
Ohio river. Since an article on one of 
these fair navigators was published in a 
previous issue of Popular Mechanics sim 
ilar licenses have been taken out by sev- 
eral others. Among the latest to obtain 
distinction in this novel feminine occu- 
pation might be mentioned Mrs. Emma 
Francis Golden, wife of Captain John 
Jolden of Jeffersonville, Ind.; Mrs. Na- 
tural Miller of Louisville, Ky.; Mrs. A. 
B. French, whose husband owns a whole 
fleet of boats, and Mrs. Green of Wheel- 
ing. Mrs. Miller claims the distinction 
of being the first woman pilot on the 
Ohio. All of these women obtained their 
license by standing the strict examina- 
tion required by the government exam- 
ining board. It is rather remarkable that 
their grades averaged higher than those 
awarded the men. 

Mrs. Golden went to piloting for her 
health. She was almost an invalid when 
she started and in four months she has 
gained perfect health. She was formerly 
pilot on the “Emma _ Francis,” a_ boat 
named for her. Now she is in the pilot 
house of the “Shawnee,” one of the 
handsomest boats on the Ohio. Mrs. 
French is the wife of Captain French, a 
well-known Ohio river skipper. Besides 
being an expert pilot, Mrs. French is 
noted as a social leader and possesses 
rare accomplishments as a vocalist, pian- 
ist and sketch artist. Old-time rivermen 
look upon it as strange that during the 
experiences of these women in directing 
the course of vessels not one of them 
has ever yet met with a serious heci- 
dent. 

There were 150,000 lace workers in 
Belgium in 1870. The number has now 
fallen to 47,000. The Belgian lace in- 
dustry is slowly but surely dying out. 


SOFT WOODS OF NEW SOUTH WALES 

The New South Wales government sta 
tistician mentions several of the more 
useful of the soft and fancy woods of 
the state. They include the beech, which 
attains q height of 100 to 150 feet, with 
a diameter of three to five feet, giving 
a strong, white, close-grained and dur- 
able wood, easily worked, and greatly 
valued for decks of vessels, flooring, tur 
nery and furniture making; the black 
bean, growing to a height of 120 to 130 
feet, with a diameter of from four to five 
feet, with a handsome, close-grained, 
dark-colored, durable wood; the black 
ak, used for bullock yokes, tool handles, 
shingles, ete., and the blackwood, re 
sembling walnut, and highly valued for 
making furniture. 

Another valuable timber is the rose- 
wood. It is strong-grained and durable 
with a color resembling Spanish mahog 
any. Among other woods may be men 
tioned the silky oak, which attains «a 
height of seventy to eighty feet. The 
color is a light gray, beautifully crossed 
with silvery waves, and when polished 
the surface has a delicate luster. Bed 
room suites made from this wood pos 
sess a dainty appearance. Satinwood is 
another useful timber, yellow in color 
It is soft and silky to the touch, close 
grained, and easily wrought. 


MAY HAVE DISCOVERED VALUABLE 
SECRET. 


Cc. J. Rothermel of Stewartville, Minn 
seems to have about discovered the lony 
guarded secret of producing carbon pa 
per. Noticing an article in Popular Me 
chanics to the effect that the method ot 
manufacturing the paper was known t« 
but a few people in the world and was 
an art handed down from father to son 
for generations past, Mr. Rotherme! 
sent to Popular Mechanics a specimen 
of carbon paper he had made. In tests 
in Popular Mechanics’ office it gave equi! 
or better results than the carbon paper 
made for general use. If it can be man 
ufactured as cheaply and will hold its 
coating as well Mr. Rothermel has un 
doubtedly made a valuable discovery 
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Easy Electrical Experiments 


Naf 


By L. P. DicKINSON 


DESIGN OF A SMALL DYNAMO—PART III. 


Final caleulations must now be niade to determine the size 
ind amount of wire upon the field coils. The latter have to 
furnish enough magnetic force to send 156,240 magnetic lines 
through the iron frame, across the air gap and through the 
armature. Let us begin with the air gap between armature 
and field. It is 1-32 inch 
wide on each side of the 
armature. That is, the 
magnetism has to cross a 
layer of air equivalent to 
1-16 inch thick. To eal- 
J culate the ampere turns 
= —=—s required for this, multi- 
: Ss ply the density of mag- 
—==4 netism in the air gap 
—— y (20,000) by the width of 
: #2 zap (1-16 inch) and by 
Ss 4 .313. This gives as a re- 
— YA sult 391. Next find how 
—A many ampere turns will 
= be required for the field 
magnet. The total length 
of steel traversed, be- 
ginning at A and extend- 
ing around to B is about 
11 inches. Multiply this 
by the density (88,000) 
and by .313. This gives 
us 240,384. This would 
be the amphere turns re- 
quired if steel were no 
better a conductor of magnetism than air. But as a matter 
of fact soft steel, under the above conditions, has a conduc- 
tivity 800 times greater than air. So we will only need one 
eight-hundredth as many ampere 


turns as above ealculated. 
This gives us 300 as the ampere turns required for field. For 
the armature teeth, which are 5-16 inch deep and of an aver- 
ige width of 5-16 inches, there will be needed 26 ampere- 
turns. And for the body of the armature core there will be 
needed 75 ampere turns. Adding these all together gives a 
total of 792 ampere turns. To this we will add 25 per cent. 
fo make up for armature re-actions, giving a total of 990. We 
decided in the beginning (Chapter 1) that our field current 
should be 1% ampere. So we will need 1,980 turns of wire 
on our field magnet. We find the size of wire to be used 
in just the same way that we found the size in the armature 

namely, by allowing 400 circular mils per ampere. This 
shows us that No. 27 magnet wire must be used. Calceulat- 
ing the length of 1,980 turns of No. 27, we find that it would 
take about 990 feet, and have a resistance of about 60 ohms 
when hot. Now this would give us a current of 11-5 am- 
peres, Which is too much. Our assumption of % ampere then 
was too high, and we cannot use No. 27 wire. Let us assume 
a field current of 4 ampere. This would require 3,960 turns 
of No. 30 magnet wire, whose total length would be 1,980 feet, 
with a hot resistance of 210 ohms. This gives us the right 
value of current, assuming an e. m. f. of 521%4 volts. The wire 
will be wound on the core in 14 layers on each spool of 
approximately 135 turns each. 

The weight of wire required is about one pound. 

The accompanying figure shows the finished field magnet 
with windings in place. The cores are first wound with sev- 
eral layers of heavy paper glued in place. Then four heavy 
split washers of cardboard or fuller board are slipped on the 
core, protecting the ends of the coils from contact with the 
iron. The wire should be wound evenly, and the two coils 
connected in the usual manner. 

Castings similar to the above may be bought of dealers in 
electrical supplies, or may be made from patterns. If made 
of cast iron, however, the cross section will have to be dou- 
bled, and the field windings recalculated. 

The armature of our dynamo is to be made up of a large 
number of dises, eut from thin sheet iron. These may also 
be bought of the form and dimensions given in a previous 


chapter. About 60 of them make a pile one inch high, so that 
150 dises will be required. 

Directions will be given in the following chapter for wind- 
ing the armature, building commutator, and finishing up the 
machine. 

— 


ARTIFICIAL GRAPHITE. 


In carrying out his experiments Mr. E. G. Acheson observed 
that by the direct passage of a heating current through a 
riuiss of coke, it was possible to free the coke of many of 
its impurities and to increase its conductivity to a marked 
degree, Later he discovered that carborundun and many other 
carbides might be directly transformed into graphite simply 
by volatilizing the non-carbon element. It followed almost 
as a matter of course that the conversion of carbon to 
graphite by any method of electrical heating, depended upon 
the presence in the carbon of carbide-producing elements. 
lt likewise followed that the impurities should be present 
only in such quantities as to permit the progressive forma- 
tion of the mass of coke into graphite, carbides being formed 
and decomposed, the volatilized non-carbon element combin- 
ing with adjacent portions of the carbon. Mr. Acheson found 
that an artificial mixture of carbon with ilpurities was 
unnecessary, since non-coking coals and certain varieties of 
charcoal contain the proper minerals. As the present patent 
states, the original distribution of volatile impurities is im- 
portant. For example, petroleum coke in the form of lumps 
and in rough admixtures of iron or iron ore, can be suitably 
heated in an electrical furnace, thereby causing the vapours 
of the metal so to permeate the entire mass as to determine 
its complete transformation into graphite. 


COMPOUND TRACTION ENGINE FOR SOUTH AFRICA. 


South Afrien is becoming a target for manufacturers of 
the latest improved machinery. Here is a compound spring- 
mounted traction engine recently built in London for South 
African service. The engine is 10 nominal horsepower, hav- 
ing steam jacketed cylinders 7 inches and 1114 inches in 


Compound Traction Engine 


diameter by 12-inch stroke, and the boiler is constructed for 
175 pounds working pressure. The extreme length of the 
engine over all is 19 feet; the driving wheels are 70 inches 
in diameter by 24 inches wide. The engine is geared for two 
speeds—2%4 and 4 miles per hour. The total weight is 15 
tong and the water tank has a capacity of 400 gallons. A 
loose winding drum is provided which can pay out the rope 
when the engine is traveling forward. 
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SELF LOCKING TACKLE BLOCK. 


\ self-locking tackle 
put on the market. 
Jock automatically 


block is 


Tackle Blocks That Lock Themselves Automatically 


can be used at any height. It will 
also work upside down, horizontally or 
at any angle. It is impossible for the 
rope, wire, or chain to slip when locked, 
and no lever or trigger-rope attachment 
is necessary or used. Only one rope or 
chain is used in hoisting or lowering. 
Any kind of rope, also chain or rope suit- 
able to the size of block, may be used 
when desired. A pull on the hauling 
rope immediately releases the lock, and 
it is impossible for the rope to jam or 
chafe. There is nothing to get out of 
order. The device may be adapted to 
any size, single, double, triple, four-fold 
and five-fold blocks, thereby creating 
more uses for tackle blocks than were 
ever known before. Overhead tracks 
and trolleys can be fitted for easy hand- 
ling of all heavy weights. By the use 
of the block one may hold all he can 
pull, as the rope can be locked at will, 
thus taking all the strain off the arms 
and giving the user an opportunity to 
rest whenever needed. 


IMITATION CELLULOID 


A useful imitation celluloid is pro- 
duced, according to a German method, 
by dissolving in 16 parts by weight of 
glacial acetic acid, 1.8 parts of nitro- 
cellulose, and adding five parts of gela- 
tine. Gentle heating and stirring are 
necessary. After the mass has swelled, 
it is mixed with 7.5 parts of 96 per cent 
of alcohol, with continued stirring. The 
syrup product is poufed into moulds, or, 
after further dilution may be spread in 
thin layers on glass. As an underlay 
for sensitive photographic films, the ma- 
terial has important advantages, not the 
least being that it remains flat in devel- 
oping. 


The depth of irrigation drainage must 
not be less than five or six feet, in order 
to be effective. 


being 


it will stop and Rare Accomplishment That Any Boy May Acquire with 
wherever needed, and 


How To Make and Throw a Boomerang 


Pra 
By s. J. Rawson, Champion 

Boomerang throwing, which heretofore 
Was supposed to be an attainment pos 
sessed only by the Australian bushmen, 
has been put on the stage as a vaudeville 
attraction, It is rare sport for the throw- 
er and never fails to amuse no matter 
where exhibited. To make a boomerang 
that any boy successfully handle, 
With the necessary amount of practice, 
take a piece of hard wood with the na- 
tural bend if possibie and smooth it off 
to a flat surface on one side. Make the 
other side slightly round and whittle the 
wood down until it is about three-eighths 
of an inch thick at the thickest part. The 
edges should be cut down to the thick- 
ness of the back of the blade of a jack- 
knife. The ends must be slightly pointed 
and the end that is not held in the hand 
should be slightly turned up, just as you 
might turn up the corner of a card, 

If you cannot find a stick with a na- 
tural curve, get a piece of hickory or ash 
two and one-quarter inches square and 
from 28 to 30 inches long, and have it 
steamed and bent to the proper curve. 
This curve should be sufficient to make 
it about six inches from the inside of the 
bent place of the boomerang to a string 
drawn across from one end of the boom- 


can 


How to Hold a Boomerang 


erang to the other. This should be whit- 


ctice 


wimerang Thrower of the World 


you ean held it more perpendicularly 


when you make your cast throw with 
plenty of force. 
It is excellent exercise and any boy 


Shapes of Boomerangs 


who will keep at it will soon be able to 
make it describe a complete circle 

CHICAGO TO BEAUMONT BY WATER. 


Seemingly Impossible Feat Being Per- 
formed By a Beaumont Lumberman. 

A journey from Chicago to the center 
of the Texas oil fields, all the way by 
water, and fresh water at that, except 
99 miles! No such is not an impossibil- 
ity; at least so declares William Weiss, 
of Beaumont, Texas, “The 
John H. Kirby,’ is now making the re- 
markable journey. The Kirby wags built 
in Chicago, towed down the Jllinois and 
Michigan canal to the Mississippi river 
and thence to St, Louis, where her owner 
took charge of her, and with Mrs. Weiss, 
is now cruising about in the southern 
waters. 

The Kirby will descend the Mississippi 
river to the Red river, go up the Red 
river for a distance of eight miles and 
then down the Atchafalya through beau 
tiful Grand lake; crossing the lake she 
will again descend the Atchafayla_ to 
Vermillion bay; from there will 
cruise the Gulf of Mexico for 90 miles, 
passing then through the Sabine 
and lake up the Neches river to 
mont. 

The Kirby is 97% feet long and 17'4 
feet wide. The distance the boat will 
have traveled when it completes its voy 
age is 1,600 miles. 


whose boat, 


she 


pass 


tled down the same as the naturally In casting iron around steel rods or 
curved stick, so that it will be three- shafts there should be a _ considerable 
eighths of an inch thick at the center body of cast iron surrounding the steel, 


and gradually growing 
the ends and sides. 

In throwing the boomerang, grasp it 
firmly in the hand so near the end that 
the end is entirely hidden by the hand. 
Be certain to have the flat side of the 
boomerang next to the palm. In learn- 
ing to throw, hold the boomerang hori- 
zontally, otherwise you will probably 
throw it into the ground. After you 
have become more proficient in the art 


thinner toward 


says the Engineer, the steel rod should 
be heated before pouring on the iron, the 
temperature being raised to a point 
slightly below visible red; the surface of 
the steel rod should not be too smooth 
and should be roughened by small nicks 
cut with a cold chisel. 

The average monthy production of gold 
at Cripple Creek, Col., exceeded $2,000,000 
a month during 1902. 
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SHOP 


NOTES 


SIMPLE SOLUTION OF A GEAR PROB- 
LEM. 


To find the proper size to turn up a 
gear blank, first get a soft pine board, 
say 2 feet long and 6 inches wide. Take 
a gear, say, with 12 teeth in it. Sup- 
pose you want to make a larger or 
smaller one. For instance, we will make 


Board. 
tee 


Making the Impressions 


a gear with 20 teeth. To make these im- 
pressions in the board, roll the gear 
along the edge and press on it so it will 
make the marks of the teeth plain. Then 
count off the number you want. If your 
pattern gear has 12 teeth, count off 12; 
if you want to make a 20-tooth gear, 
count off 20 marks, then draw your line 
from the corner of the board to the size 
of the pattern gear. Machinists around 
cotton mills will find this very conven- 
ient, besides being very simple. 


COG-WHEEL PROTECTOR. 


A short time ago I noticed that one of 
our water wheel steps was burning out, 
but as we were very busy I did not want 
to stop the mill, says a writer in the 
American Miller. I therefore put a piece 


COG WHEEL 
i 

RITACHER 
TRE. | 


Cog-Wheel Frotector 


of hard maple between the bridgetree 
and the hub of the bevel gear, as shown 
in the sketch. We ran that way for two 
days. 

As this was so successful I went to 
work and put a similar piece of maple 
under my other large gear. The step of 
that wheel went out in a short time, but 
the piece of maple saved the gear. 


> 


New England now makes but 6 per cent 
of the boots and shoes manufactured in 
this country. 


THE MAKING OF LIQUID AIR. 


A great deal of nosense has been writ- 
ten about liquid air, principally in Amer- 
ica. It was to be the power of the fu- 
ture. By its means power was to be ob- 
tained for nothing, and soon. In the lec- 
ture which he gave before the Cold Stor- 
age Association recently, Dr. Carl Linde, 
of Berlin, did good service in clearing 
away a good many misconceptions. It 
would not be economical to employ it in 
cold storage work, he explained, because 
when you only require a temperature a 
few degrees below the freezing point of 
water, it is not economical to produce a 
temperature 280 deg. F. below. Power 
has to be expended in producing cold, 
and the power is roughly proportional to 
the degree of cold produced. Liquid air 
in small quantities, the lecturer ob- 
served, would be very useful, say, for 
cooling dining or ball-rooms. In these 
eases the quantity of liquid air would 
be so small that the high price at which 
it was produced would not matter. 
Drawings were shown of apparatus by 
which rooms could be cooled in this way. 

Liquid air is produced from ordinary 
atmospheric air, by a continuous pro- 
cess of compression and cooling. Every 
substance, it is supposed, may exist in 
one of three states, the solid, the liquid, 
or the gaseous, according to the sur- 
rounding conditions. Each state presup- 
poses the presence of a certain quantity 
of heat in the substance. Thus in the 
solid form, a smaller quantity of heat is 
present, actually in the substance itself, 
than in the liquid form; and again a 
smaller quantity of heat is present in 
the liquid form than in the gaseous. 
The addition or the subtraction of heat 
from any substance, in sufficient quan- 
tities, will cause the substance to change 
its state. In addition, the three forms in 
which substances may exist, mean that 
the molecules, the very minute parts of 
the substances, are very much closer to- 
gether in the solid form than in the 
liquid form, and in the liquid form they 
are much closer together than in the 
gaseous form. So that in order to liquefy 
a gas, two things are necessary, the 
closing up, as it were of its molecules, 
and the extraction of a certain quantity 
of heat from it. When air is compressed, 
as in those cases where compressed air 
is used for mechanical purposes, heat is 
generated in the air, in the act of com- 
pression. It represents a portion of the 
work done upon the air, by the compres- 
sor. And this heat has to be extracted, 
as well as the heat possessed by the air, 
in virtue of its condition as a gaseous 
mixture, before it can be liquefied. And 
so in the process of making liquid air, 
the air is continually compressed, by suc- 
cessive stages, and continuously cooled, 
a very pretty device being made use of 
in the cooling, by which the air which 
has been cooled to a certain degree, is 
made to cool air that has not reached 
that point, so that the effect is cumula- 
tive. When liquefaction is finally 
reached, the air in its liquid form looks 
exactly like water, and may be’ poured 
out just as water is—with certain pre- 
cautions. The fact that liquid air is at 
the extremely low temperature named, 
makes it dangerous to handle, without 


precautions similar to those which are 
taken in handling hot bodies. With very 
cold bodies, heat passes from the hand, 
say to the object, at a very rapid rate, 


* just as heat passes from a hot body to 


the hand, at a rapid rate. It is the rate 
at which the heat is transferred, either 
to or from the human body which causes 
the pain and other troubles. When 
poured out on a table the liquid air runs 
about in small globules, just as mercury 
does, and disappears in a very’ short 
time. It has returned to its gaseous 
form. When allowed to escape into the 
atmosphere, its presence is shown by 
clouds of mist, producing the impression 
that the liquid air is converted into fog. 
This is not so, however. What really 
happens is, the aqueous vapor which is 
always present in the atmosphere, par- 
ticularly that of rooms in which a num- 
ber of people are assembled, condenses, 
and then freezes, or forms a sort of hoar 
frost, and it is that we see, not the liquid 
air itself. Liquid air seizes every oppor- 
tunity of returning to the gaseous con- 
dition, but it can only do so by extract- 
ing heat from surrounding bodies. When 
it is allowed to escape into the atmos- 
phere, it extracts the heat from the air 
into which it passes, the atmospheric air 
of the room, in the immediate neighbor- 
hood of the orifice from which it is es- 
caping. This lowers the temperature of 
the air at that point, and with lowered 
temperature it is no longer able to main- 
tain so much aqueous vapor in suspen- 
sion. The vapor is deposited as water, 
and then freezes. The same action, in a 
minor form, may be seen in any cold 
storage engine house, where the cold 
pipe is covered with snow. 

The method adopted for storing liquid 
air, devised by Professor Dewar, is one 
of the most novel arrangements that has 
been seen in the domain of physics for 
a long time. The air is stored in glass 
bottles, each bottle consisting of two 
distinct bottles, separated by a vacuum, 
maintained at as high a figure as it is 
possible to obtain. In addition, the out- 
side of the outer bottle is silvered all over 
with mercury. The object of the ar- 
rangement is to prevent the access of 
heat to the liquid air inside the inner 
bottle. The vacuum space offers a very 
high resistance to the passage of heat 
waves through, or across it, and the 
mirror formed by the mercury on the 
outside of the outer bottle reflects the 
heat waves away from the bottle. The 
mouth of the bottle is left open to the 
atmosphere, and it was stated by Dr. 
Linde that a charge of liquid air would 
last for about fourteen days. During this 
time the charge is slowly disappearing 
by evaporation, by reconversion to the 
gaseous form, from the passage of heat 
to the liquid. Closed bottles cannot be 
used, as, it being impossible to exclude 
completely heat from the liquid air, the 
latter would be slowly changing into the 
gaseous state, and in so doing, creating 
a pressure within the bottle which no 
vessel could withstand, which would also 
resist the passage of heat through its 
walls. The final pressure was given by 
Dr. Linde as 12,000 pounds, per square 
inch, when all the liquid had returned 
to the gaseous form. This is the reason 
why steel bottles cannot be employed as 
they are for carbonic acid gas, ordinary 
compressed air, and so on.—Globe, Lon- 
don. 
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Popular Mechanics, “the want medium.” 
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TO PREVENT ASH DUST IN CLEAN- 
ING FIRES. 


When the ashes and clinkers are 
drawn from the ashpit of boilers fired 
by hand, the dust and gas thrown out 
are very unpleasant. A writer in the 
Engineer tells of a device easily made 
to prevent this. 

The drawing presents a simple ar- 
rangement for preventing the promiscu- 
ous flying about of ash, etc., when fires 


Anti-Ashdust Device 


are cleaned. 
little trouble. 

This device consists simply of boards 
lined with tin or sheet iron. The sides 
and back, a a a, are 4 inches high. The 
end B is a little wider than the furnace 
doors. The end C is not as wide, and is 
made to allow about one-third of the 
chute to enter the ashpit door. The iron 
rod D is made adjustable by the nut E, 
in order to raise or lower the end B to 
whatever height is desired. 

To use the device, place the end C in 
the ashpit, raise the end B an inch or so 
higher than the dead plate, and keep it 
in position by the rod D and nut E. 
Close the opposite ashpit door entirely, 
and the damper partly. Then hoe the 
ashes from the grates, and let them slide 
into the ashpit by means of the chute. 

It will be found that most of the dust 
will be drawn in through the doors of 
the ashpit and furnace. It is better to 
wet the ash in the pit rather than upon 
the fire room floor, and it is just as eas- 
ily removed. 


It can be made with very 


CHEMIST A NECESSITY IN FOUND. 
RIES. 


A chemist specially conversant in 
metallurgy is now essential in all well- 
conducted foundries. He has full charge 
of the cupolas and is expected to reduce 
the cost of melting to a minimum, to de- 
termine the best material for lining, to 
analyze all fuel and to see that nothing 
but that giving best results is used. He 
is required to-anlyze all iron melted and 
to make mixtures that will produce at 
the spout an iron of any desired quality, 
and to familiarize himself with analyses 
of all the various irons in the market. 

When specifications are received for 
castings he is required to state definitely 
whether or not he can produce an iron 
having the characteristics called for 
therein; if so, the amount of various 
brands of iron required and cost of the 
mixture. To make all tests of tensile 
and transverse strength, deflection, etc., 
to see that the iron is at all times fully 
up to the requirements of the foundry, 
and to meet and overcome all trickery 
and ignorance of civil engineers in test- 
ing and construction of castings. He 
must know the shrinkage of various 
mixtures and be able to state from out- 
lines on blue prints if castings can be 
made from required mixtures without 
undue strain, hardness or softness in any 
part. In addition to his responsibility 
for quality of fron he is required to see 
that facing, blacking, sand and all 
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foundry supplies are fully up to the re- 
quirements of the foundry, that castings 
may not be lost from bad material. 


TO REMOVE ACID STAINS FROM EN- 
AMELED BATHTUB. 


Acid finger stains on the enamel are 
not supposed to penetrate the surface, 
and may be treated with a solution of 
oxalic acid in water for a short time, 
then washed, and any final stain pol- 
ished out by rubbing the surface with 
oxide of tin—the “tin putty” of the drug- 
gists—wet and applied on a wad of cot- 
ton cloth.—Metal Worker. 


A MUFFLE KILN. 

Who has not wondered what was in- 
side of those strange looking kilns which 
are seen in passing a terra cotta works? 
The beautiful and ornamental terra cotta 
pieces which have almost entirely taken 
the place of the more expensive and 
hand-cut stone, are made from selected 
clay, and pressed into shape in a mold. 
The piece is then dried in a room heated 
by steam, and baked or “burned” in a 
muffle kiln. The illustration from Brick 
gives an excellent idea vf what the in- 
side of these curious kilns look like. 

The pieces are placed in tiers until 
the kiln is filled. Then the fires, of 
which there are several usualy, are 
started, and an intense heat secured. By 
means of the damper at the top of the 
kiln the fire can be regulated to maintain 
an even heat for many hours. When 
sufficiently burned the fires are allowed 
to go out, and the kiln cooled slowly. 
The arrows in the cut show the course 


HINTS FOR INVENTORS 

The process of insulating cables, es 

pecially the lead covered, is one which 

is protected more by secrecy than pa 

tents. The demand is steadily increas 
ing and will continue indefinitely. 


EXHAUST VALVE CONSTRUCTION IN 
GASOLINE AUTOS. 


In a discussion of motor construction 
at the Mechanical Engineers’ Institute in 
London, the designer of the Wolseley 
gasoline cars remarked that he had tried 
mild steel, nickel steel and cast iron 
for the heads of exhaust valves, but 
had found nothing equal to cast fron, 
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Automobile Exhaust 
but it must be of very close grain and 
the seating face must be cast on a chill. 
To securely attach the head to the stem 
he had found a difficult matter, but he 
had finally devised the method shown 
in the accompanying sketch, says the 
Automobile Review. 
The valve head 
pered and tapped 


is drilled with a ta- 
bore, as shown, and 


the valve stem is threaded correspond- 
ingly. 


The parts are put together after 
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Muffie Kiln, Showing Method of Setting Ware 


followed by the heat which is conducted 
beneath the kiln through many small 
tunnels. The “trial hole” is for observ- 
ing and testing the progress of the burn- 
ing. 

Extensive deposits of high-grade cop- 
per are known to exist in central Si- 
beria, especially in the province of Krans- 
noyarsk. 


heating the head to a dull red, and the 
small key D is driven into the place 
prepared for it at the same time. To 
prevent the hot gases from impinging 
directly upon the inner edge of the 
valve he placed a small baffle plate at 
the edge of the exhaust post. 

Santos Dumont’s newest balloon wil! 
carry ten persons. 


A | 

| 

| 

| 

| 

| 

= | 

| a 
= | 
| 
| | 

i | 

| 


\ it 

ay 
il: 


MOST POWERFUL LIGHT IN THE. WORLD. 


Lens Weighing Three Tons and Costing $12,000 Throws a Flash That 
is Blinding 20 Miles Away. 


rhe most powerful light in the world has been installed 
in the lighthouse on the Navesink Highlands, N. J. At 20 
tuiles at sea in clear weather its glare is blinding, and the 
lighthouse department has a report from one ship captain 
who declares that he saw the flash 75 miles away. The 
Marine Journal, however, says that it is probable that this 
cuptain saw the reflection of the flash on the sky, for the 
Navesink tower is 246 feet above the level of the sea and 
the horizon is only 224% miles from that point. 

The light throws a flash every five seconds. The enor- 
mous power of the reflection is due to the new “bivalve” 
lens, this lens alone costing more than $12,000. The value of 
the bivalve lens is that each face throws an immense beam, 
concentrating the light rays that in the ordinary lens are dis- 
sipated by being shot to many angles. Instead of a cylinder 
of glass revolving around the light it consists of two great 
convex dises joined at the edges by thick brass bands. A 
bivalve lens of the fourth order will throw a flash of 5,000 
candle-power from a light of only 250 candle-power. 

The light at Navesink is so powerful that its illumination 
of the sea and sky can be seen from a distance many miles 
beyond the direct reach of its rays. The bivalve light, of 
course, must be revolved much more quickly than any 
cylindrical lens, and as a lens weighs from two to three tons, 
according to its class, the problem was a difficult one in 
practical mechanics, since all the lights of the country are 
revolved by clockwork. A system of chariot wheels mounted 
on steel ball-bearings has been perfected now that carries 
these great masses of ground glass so smoothly that the 
touch of a finger is sufficient to set them revolving. Once, 
as an experiment, a big third-order lens was set revolving 
in the lighthouse headquarters at Tompkinsville, S. I, by a 
man with powerful lungs, who blew it until it turned. 


PACKING HOUSE FOR CUBA. 


There is talk of building modern American packing houses 
in Porto Rico and Cuba. Such an industry, it is thought, could 
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Native Sheep 
not be made to pay very handsome returns if supplied with 
the native stock. Porto Rican and Cuban cattle have been 
described in previous issues of Popular Mechanics. Here- 


Razor Back Hogs 
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A.LESCHEN & SONS ROPE CO. 

920 922 STR. ST.LOVIS. MO. 

WIRE ROPE & 

AERIAL WIRE ROPE 


LURIDE, COLO. 


with are shown samples of the hogs and sheep. The negli- 
gent method of caring for the animals is believed to be large- 
ly responsible for their inferior condition. The sheep are 
small and the typical hog is the razor-back. The sheep folds 
are usually made of thatched straw and little effort is made 
to protect the sheep from unhealthful pasturage and infec- 
tious insects. The fences of the enclosures for all domestic 
animals are usually of the crudest and most*unsubstantial 
construction. 


TO RECLAIM THE LAND OF GOSHEN. 


Region Famed in Biblical History to Be Made Verdant Again 


In the land of Goshen lying between the Nile and the Red 
sea, and famous in Biblical history as the region to which 
the Israelites were assigned by Pharaoh, the Egyptian gov- 
ernment is now engaged in a gigantic reclamation project. 
Profiting by the example of enterprising private companies, 
says the Irrigation Age, the authorities have determined to 
reclaim an immense area which has long suffered from lack 
of sufficient moisture and which was, it was supposed, ren 
dered utterly worthless by a canal dug by the engineers 
constructing the Suez canal for the purpose of supplying 
iresh water to the large force of workmen engaged in that 
undertaking. The canal was not carefully constructed and 
the seepage was of unusual proportions. teaching the al- 
kaline deposits which underlie the entire aren, the water 
brought them to the surface in such quantities as to make 
the soil absolutely arid. 

The government is now constructing two canals at dif- 
ferent altitudes. One will suply fresh water for irrigation, 
and the other will carry away the alkali drawn off by the 
drains, which will be placed about four feet below the sur- 
face and 150 feet apart. During the first year it will be 
necessary to keep the surface saturated and no crop can be 
grown, but immense quantities of alkali will be washed out 
und into the Red sea. The second year a forage crop can 
be raised, and after that the usual crops of Egypt—corn, 
wheat and cotton—can be grown in great abundance. In the 
course of this work the surveyors discovered the well pre- 
served remains of an irrigation canal, constructed by one of 
the Pharaohs, a description of which is to be found in Herod- 
otus. The officers in charge are now working on the prob- 
lem of restoring portions of the original aqueduct for 
present use. 

An English engineer who has been making careful tests 
states that the loss of power caused by an average stop of a 
street car on an average road equals one-fourteenth that re- 
quired to run a mile, 


There are 1,470,000 persons in the United States over 10 
years of age, besides 72,000 Indians, who cannot speak the 
English language. New York state has 220,000 and Arizona 
27,000. 


In Australia the dehorning of cattle is considered cruelty to 
“animals, 
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LOCOMOTIVES OF FORTY YEARS AGO. 


Editor Popular Mechanics:—I have 
been much interested in the pictures you 
have published of old locomotives. but 
two types of locomotives much in use 
from 1858 to 1864, I have looked for in 
vain. They are, the one, the old inside 
connecting locomotive with a railing all 
around the boiler on the outside of a 
broad running board, and the other a 
Rogers locomotive with an angle iron 
for a running board. The inside con- 
necting engine was used for passenger 
service and was from an artistic stand- 
point the most beautiful locomotive ever 
built. The engines of which I especially 
refer were used on the old Sandusky, 
Dayton and Cincinnati Railroad, and all 
the engineers were ambitious to be pro- 
moted to run one of them, but the pas- 
senger trains on all roads were at that 
time drawn by highly ornamented inside 
connecting locomotives and I would give 
a good deal to see a good picture of one 
of them now. It would give me and 


and the wheel base was 18 feet and 10 

inches. The photograph from which the 

illustration was made is supposed to be 

the only one in existence and was placed 

at the disposal of Popular Mechanics by 

the Baldwin Locomotive Company. 


THINGS OUR READERS WANT. 


Where can I get a plaiting or braiding 
machine suitable for plaiting leather 
four strands? Geo. B. Hunford, Creigh- 
ton, Neb. 


John H. Roberts, West Homestead, Pa., 
is in the market for hardware novelties 
for a 5 and 10-Cent counter, and also in- 
tends to handle gas mantles, burners, 
shades, etc. 


Can you tell me where I can purchase 
automobile parts, suitable for construct- 
ing one myself? A. Jones, Box 441, Bell- 
ville, Ont., Can. 


Where can I purchase screws in as- 


A Type Now Nearly Forgotten 


doubtless numerous other timers, 
much pleasure if you would publish a 
good picture of those old inside con- 
necting locomotives and also a picture 
of the Rogers engine with the angle iron 
running board. 

Vinton Stillings, 

Leavenworth, Kan. 

Herewith is shown a picture of a loco- 
motive with outside angle iron frame 
making a broad running board extending 
the full length of the engine. This, how- 
ever, is an outside connecting engine, but 
is the nearest likeness to the locomotive 
referred to that can be obtained at the 
present time. It is equipped with a 
Baldwin flexible beam truck which was 
patented in 1842. The engine here 
shown was constructed for a road in 
Cuba in 1861. It represents a_ type 
largely used for freight service from 
1846 to 1886. 

This engine weighed only 70,000 
pounds, and the boiler was 48 inches in 
diameter. It contained 146 flues, 10 feet 
long, and 2%, inches in diameter. The 
fire box was 56 inches long and 34 inches 
wide. The cylinders were 88x22 inches, 


sorted sizes, by the gross, for scissors 
and shears?—B. L. Sperry, Guilford, Conn. 


A. O. Jones, 1200 East Third street, 
Alton, Ill., desires to correspond with a 
view to securing desirable novelties to 
manufacture. 


I would like to know the address of 
some firm that handles “Addis” spoons 
and gongs.—A. Garden, 430 Liberty 
street, Braddock, Pa. 


I want a metal softer than lead, but 
not so soft it will not retain its shape.— 
George L. Starr, Otego, N. Y. 


Please give the address of company 
which makes the “Cutgood half hatch- 
ets”: also makers of the Fulton hand 
saws.—E. L. Leib, R. F. D. No. 2, Bluffs, 
Til. 


I would like catalog and prices of new 
and second-hand motor bicycles and au- 
tomobiles.—P. H. Simons, Box 174, Chas- 
ka, Neb. 
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It Will Pay You to Write Us About Your 1903 Wheel 


“D. and J.” 
HANGERS 
\ 

BEST. 

WwHy” 


a They are Mechanteally (Correct, Ac 
curately Ground, Lightest, Nearest 
Dust and Water Proof, Neatest in 
Appearance, and they are used by 
the best Manufacturers and ridden 
by the best Professionals and Amateurs of America. If 
you want the agency for a good wheel write us apd mention 
Popular Mechanics. PARK CITY CO.,, Ine., 
Jackson Blwd. and Clinton St., Chicago. 


Did You Ever Use 
Press Clippings? 


Do you want everything printed in the newspaper, 
magazine and trade press of the United States and Canada 
on any particular subject 

Send us your order, describing what you want us to 
clip, enclose #2 and we will send you our service, for one 
month, mailing you daily or weekly all clippings found 
on your topic 

We read and clip about 25,000 publications each month 

Manufacturers can learn where there is 4 market 
for their goods and how beast to reach it 

Business men can obtain reiiable tips which tead 
to business brought in on the follow-up plan 

Anyone can gather all that is printed about matters 
of immediate interest, the latest and best thought from 
many sources 


UNITED STATES PRESS CLIPPING BUREAU 
153 LA SALLE STRtET, CHICAGO, A, 
Send stamp for our booklet 


‘Mechanical Catechism 
By Prof. H. G. STEVENS, M. E Just the work 
needed by ali Engineers, Firemen. Electricians, ar 
titans, and Mechanics in 
general. Fullinformation on 
Water, Steam, Fire, Smoke 
Electricity, the Care of Boil 
ers and Horse-Power. Ovi 
ginal diagrams, al-o of 
questions and answers in 
plainest language for civil 
service or license examina 
tions. Hints for all emerg 
encies. Reliable, thoroughly 
scientific, practical and up 
to-date. 240 illustrations, 
Size, 4x6 inches. 355 pages. 
Cloth, $1.00. Leather. $1 50, 


postpaid, on receipt of price 
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Agents make money rapidly selling thir hook to 
electricians, engineers. and in all machine shops 


LAIRD & LEE, 261 Wabash Ave., CHICAGO 


TYPEWRITERS 


All ths Standard machines SOLD of RENTED ANYWHERE 
at MANUFACTURERS PRICES Shipped with 
privilege of examination. Send for Catalogues. , 7 
RITER KBPORIUE 106 Le CHICAGO, 


Great Discovery, Ex 

AM FSI iM eee perts can not detect 

. it from genuine dia- 

mond. Costs but one-tenth. In brilliancy and cut it has 


noe ual. Setting solid gold. Write for illustrated cata 
logue. ROWE & O0O., Dept. X, 358 Dearborn st., Chicago, Ill. 


I wish to get fine instruments for a 
mechanical draughtsman.—Frank Born, 
Dowagiac, Mich. 


Can you inform me who manufacture 
spring singletrees for team work?—B. W. 
Swan, 1920 Myrtle street, Erie, Pa. 


Popular Mechanics is “written so you 
can understand it.” 


HE GOT THE JOB. 


A characteristic story is told of Abe 
Gruber, the well-known New York law- 
yer. When he was a boy looking for 
something to do he saw a sign. “Boy 
Wanted” hanging outside a store in New 
York. He picked up the sign and en- 
tered the store. The proprietor met 
him. “What did you bring that sign in 
for?” asked the storekeeper. 

“You won't need it any more,” said 
Gruber, cheerfully. “I’m going to take 
the job."—Washington Post. 
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$25.00 TO $50.00 PER WEEK MADE EASILY 


SELLING 


AMERICAN GAS LAMPS 


Live agents wanted. Positively 
highest quality made. 75,000 
in actual use. Superior to gas, 
electricity and cheaper than kero- 
sene. Odoriess, simple to operate 
and positively non-explosive. Per- 
mitted by insurance com- 
panies. 60 styles. Burn ordinary 
stove gasoline. Cost to operate 1-5 
to 1-2 cent per hour. Every lamp 
carefully tested and fully guaran- 
teed. Write for catalogue, price 
list and particulars. 


AMERICAN LIGHTING CO. 
Dept. “A” 112-114 Michigan Street 


Glogau’s s Alcohol-Gas 


Stove.... MADE IN GERMANY 


Has the advantage over 
other alcohol stoves in 
consuming but 2 cents 
worth of aicohol in an 
hour. Burns odorless, 
wickless, will boil a quart 
of water in 9 minutes. 
MAKES ITS OWN GAS 
from either Wood orGrain 
Alcohol; cannot explode. 
A boon for the sick room. 
kitchen, 


Chicago 


YOUR 
IDEAS. 


Consultation Free. 


Fee Dependent on 
Suecess, 


Established 1864 
MILO B. 
STEVENS & CO. 


885 14th St. 
‘Washington, b.c 


ever gas ig not available 
or desirable. Can carry 
a weight of 100 Ibs. and never gets out of order. Price $1, 
express prepaid. GLOGAU & CO., 17 Quincy St., 
Chicago, Ills. Agents wanted. 


THE ONLY ORIGINAL 


“ALLIER” 


Whitewashing 
22 Machine #2 


MANUFACTURFD SOLELY BY 


Chas. L. Bastian Mfg. Co. 
Brass Founders and Finishers 


76-82 
ILLINOIS STREET 
CHICAGO 
Estimates furnished on BRASS CASTINGS of every 


description. 


We pay well for a part of the time of reliable agents in 
each locality 


WOMEN RAILROAD WORKERS. 


In France there are 15,319 women em- 
ployed as gatekeepers at the railroad 
crossings. They get a very small salary, 
but the railroads provide each one with 
a house and a small garden patch rent 
free. 

These women work every day in the 
year. They may not leave their posts 
for a day off even on Sundays and holi- 
days, and their working days are from 
fifteen to eighteen hours long. 

Five thousand two hundred = and 
seventy-five of these women earn not 
more than $2.90 a month; 7,700 receive 
from that sum up to $4.80; 1,680 get from 
$4.82 to $7.72, and 601 from $7.91 to 
$10.61. Only 60 women get higher 
wages than this, and none get more 
than $31.84 a month. 


HOW THE PINEAPPLE GROWS. 


Many persons have a a notion that the 
pineapple grows on a tree. It does not. 


POPULAR MECHANICS 


is short, and the crown of the fruit, 
when full grown is a foot or more below 
the tips of the leaves. Each plant pro- 
duces a single “apple,’’ but when that is 
pulled a little sucker appears on the 
stem among the leaves, and this becomes 
the head of the plant, and within a year 
produces another apple. This may go on 
for years. 


LARGEST BLOCK OF MAHOGANY EVER 
IMPORTED. 


A huge block of African mahogany, 
containing 37,000 superficial feet, board 
measure—the largest block of this wood 
ever imported into the United States— 
has been received by a furniture manu- 
facturer in Baltimore, Md. Cut from a 
tree in the interior of Africa, 800 miles 
from the west coast, it was hauled 
through miles of swamp-lands by ele- 
phants and floated down a river to the 
coast where it was loaded on a steamer. 
It was then shipped to Baltimore by way 


A Pineapple Field 


The plant reaches a hight of only four 
feet, to the tip of the leaves. It comes 
out of the ground as a stalk, but divides 
at once into sword-like leaves, fifteen in 
number, from the center of which pro- 
jects a stiff, upright stem, and at the top 
of this stem grows the fruit. The stem 


of Liverpool. The block is 30% _ feet 
long, and each of its four sides has a 
fall of 40 inches. It is considered ex- 
ceptionally valuable, not only because of 
its rare quality, but on account of the 
exceptional length and breadth of the 
timber. 


CHANNELLENE 
GRAPHITE OILS 


Engin Cynder and Machinery 


We raphite in suspension in all kinds of 
lubricating oie It will not settle, and this im- 
portant discovery will reduce your oll bills one- 
half. Give us a chance. We will furnish a 
sample can free ‘ter trial. Results are most ap- 
parent in cylinder and gas engine oil. We can 
gave you money. Write for particulars. Am agent 
wanted for every city. Aadress, 


MONARCH MFG. CO. 


COUNCIL BLUFFS, IOWA 
or TOLEDO, OHIO 


HIGH GRADE TELEPHONES AND TELEPHONE SUPPLIES 
/ TELEPHONES for SHORT PRIVATE LINES $2.75 to $6.00 EACH 


TELEPHONES for BUILDINGS and FACTORIES $2.75 to $8.00 EACH 
TELEPHONES for EXCHANGES and TOLL LINES $5.25 to $14.00 EACH 
BATTERIES, WIRE, CROSS ARMS, PINS, GLASS INSULATORS 
GUARANTEED #* # # wt vt SEND FOR CATALOGUE B No. 16, SENT FREE 
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Electrical ‘*Bug Proof”’ Bell 
Made in All Sizes 


‘will send 3-inch size by mali Enamel 
Nickel 50c 
We make SPECIAL ELE‘ TRICAL 
DEVI: ES aud MODELS at reasonable 
prices. Prompt service. Correspondence so- 
licited. 


SPIES ELECTRIC CO. 
91 Ww. Van ‘Buren St., Chicago, IL. 


T E LEPHONES 
AND TELEPHONE PARTS 


mailing list for copy of circular No. 77 of telephones 
and parts. Will be issued about February 10th. 


FRANK S. TUCHER @ CO. 
—Manufacturers of Telephone Specialties—— 
1 eee Street ... Boston, Mass. 


A UNIVERSAL REVOLVING 
POCKET MEASURE 


It is the only practical all-around meas- 
ure ever made. Measures curves of all 
kinds as easily as straight work. As 
simpleasarule. In fact it is simplya 
revolving rule. A time and brain saver 
that is praised by all who know its 
merits. Accurate, and anyone Can use it. 
For detalied description, send for circu- 


lar. 
STECKENREITER MFG. CO., 
102 Lake St., Chicago, Il. 


BOOK BINDING 


For $1.00 per volume we will bind Popular 
Mechanics in one-ha'f Jeather, cloth joints, ieatber 
corners, cloth sides. This price applies also to other 
mechanical journals of a similar size. 

Our Strong Point is magazine binding. Sena 
your books or send a postal to 


The Book Shop Bindery 


Phone Main 4421 171 Madison Street, Chicago, Illinois 


Fost and 
Star Sorew Cutting 
Automatic 

Lathes 


FOR FINE, ACCURATE WORK 
Send forCatalogue B. 
SENECA FALLS MPG. CO 

.102° Water Street, 
Seneca Falls. | N.Y., U.S A. 


SECON D HAN D 


DYNAMOS axo MOTORS 


We have on hand 317 Dynamos and Motors that 
we have traded for; almost every size and kind. 
Every one rebuilt, tested and in perfect work- 
ing order. Write us if interested. 


GUARANTEE ELECTRIC CHICAGO 


THE MIDGET DYNAMO OR MOTUR 


Weight wil light 
our 6 c. p. lamp, ring belis, ex 
ee powder. 10 waste. 

8a motor will develop 1-32 h. p. 
Wound for voltages 4 or 6 as de- 


up to 110 
order. stamp 
for ilustrated 


SLBRIDGE ELECTRICAL 
MANUFACTURING COMPANY, 
Fibridge, & 


Patents and Patent Law 


BENJ. T. ROODHOUSE 
DAVID P. MOOEE 


hicage Off 
Ne. 908 enanak Title and ‘Trast Ce. Building 
CHICAGO, ILL. 


w Office Bs 
Loan and Tra uilding 
ASHINGTON,. D. Cc. 


ion-Explosi ve. 
Lasts a life-time. 
om reevtgt of 25 conte. 3 for 60 cents pet 


Western Specialty Ce., St. Paul, Minn’ 


NEW TYPESETTING MACHINE. 


Oliver M. Gilmer of St. Joseph, Mo., 
candidate for congress, has invented a 
typesetting machine which, he says, will 
eliminate completely the complicated 
mechanism now employed in the Lino- 
type machine. Instead of assembling 
lines of type or matrices, the depression 
of the keys makes corresponding impres- 
sions in a specially prepared stereotyp- 
ing paper. 
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TELEPHONE THAT TALKS ALOUD. 


No Use in Putting the Receiver to Your 
Ear to Hear With This Instrument. 


A loud-sounding telephone system has 
been recently invented in France. It has 
been given a number of public tests at 
the office of Mr. Ducrete, a well-known 
engineer in Paris, who is responsible for 
the instrument. When the transmitter is 
spoken into in an ordinary tone’ the 
words can be plainly heard at the receiv- 
er end by one standing fifteen or twenty 
feet from the instrument. On the other 
hand, if one takes up a position close to 
the instrument the slightest noises, like 


LOUD-SOUNDING TELEPHONE. 


the ticking of a watch, can be distinctly 
heard. 

As the instrument is at present con- 
structed it is designed merely for short 
lines, connecting the various rooms of 
a building or some such similar service. 
Its most valuable place will be in main- 
taining a connection between the office 
of a factory and a noisy workshop. There 
is no call bell used, as it is said to be 
unnecessary. A person desiring to con- 
verse with another simply walks up to 
the telephone and calls whomever he 
may wish to talk with. This call made 
in ordinary tones can be heard over 
quite a large room at the receiver end. 


NEVER DROWNED BUT ONCE. 


“He crossed the Atlantic twinty-siven 
times an’ niver got drownded but 
wanst.” 

“Indade. An’ which one of his trips 
was it he was drowned on?” 

“Oi’m not shure, but I think it was the 
twinty-siventh.” 

“He was lucky. Manny a man would 
have wint to the bottom on his first 
v’yage instead of waitin’ till the last.” 

“Right ye are. More people are 


drownded by water than by railroad 
wrecks.” 


“It’s a fatal death, begorra.” 


ELECTRICITY DIRECT FROM COAL. 


Scores of chemists and electricians, 
some of the most prominent and many 
who are young and inexperienced are all 
working quietly and unknown on that 
problem of converting the energy in coal 
into electricty by some direct method. 
For the successful one, if success there 
eventually be, there is wealth and a last- 
ing name. Edison has spent consider- 
able time on the problem, thus far with- 
out success, but has hopes he will yet 
discover the secret. Perhaps this is one 
of the things he means to do in the two 
years he has started on in which he says 
he will devote his entire time to experi 
mental work. 


Mr. Swinbourne, a leading scientist 
and president of the British Institution 
of Electrical Engineers, recently stated 
in public his belief that it was impos- 
sible to produce electricity direct from 
coal in the electrolytic cell. Others in 
his own and other countries, equally 
prominent, insist it can be done. 

The Engineer says:—The principal dif- 
ficulty in the way of a successful elec- 
trolytic cell for consuming carbon is that 
carbon is unlike the metals in that it 
will not, so far as known, dissolve in 
any electrolyte. Metal, dissolving, re- 
places the positive ion of the electrolyte, 
which is thereby made free in the form 
of a gas, and escapes. 

The majority of the efforts to produce 
a carbon cell have been wrong in princi- 
ple. According to Ostwald, a high au- 
thority on chemistry, “the proper 
method for constructing a carbon cell is 
that it should have the oxidizing agent 
where the carbon is not.” This is to in- 
sure that the action shall be electrolytic 
and not chemical, that the energy devel- 
oped shall be electrical and not thermal, 
and also that the action shall continue 
only so long as the outside circuit is 
closed, allowing the passage of the cur- 
rent. 

Our present method of converting the 
heat equivalent of the oxidation of coal 
into electrical energy is exceedingly 
wasteful, and the worst feature of the 
matter is that there is seemingly no hope 
of any very great improvement along 
old lines. If we had an efficient method 
of converting the heat equivalent of car- 
bon into electrical energy directly, as we 
have of converting the latent energy of 
the oxidation of zine into electricity in 
the ordinary galvanic battery, we could 
get ten times as much power from the 
same coal as we are now obtaining; and 
when we remember that one-half of the 
coal used in this country is being burned 
in furnaces of steam boilers for generat- 
ing power, we can begin to realize, es- 
pecially in the present coal shortage, 
what an invention of this kind would 
mean to the world. 


HIGHEST HOTEL IN THE WORLD. 


The Hotel Belmont, now in course of 
construction at Forty-second street and 
Park avenue, New York, will be the tall- 
est hotel in the world. The building 
will contain 26 stories, 21 above ground 
and five underground. 


The trolley which runs from Cairo, 
Egypt, to the pyramids of Egypt is fur- 
nished with cars which were made in 
St. Louis. 
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ELECTRIC FLASHLIGHT LAMP 
WONDERFUL ENTION. — 


light, handsome, strong. 


POPULAR MECHANICS 


THE COXE KEYLESS PADLOCK 


No keys to lose. No dial to watch. Can be operated in the dark; absolutely secure’ 
Suitable for tool boxes, mail boxes, bicycles, coal bins, lockers, closets, etc. 


EVERY ONE WARRANTED 


Price by mail prepaid 75 cents each. Liberal rates to canvassers and deal ers. 


The Big Thunder Mfg. Co., 


N. B.— We solicit light manufacturing, tool making, die and model work. Write us. 


Belvidere, Ill. 


PATENTS, FRADEMARKS, COPYRIGHTS, CAVEATS 
IN THE UNITED STATES AND FOREIGN COUNTRIES 
22 years experience before the U. S. Patent Office and Courts. Prompt and careful 


attention, and reasonable charges. 


Send for booklet—* Patents as Investments.” 


FREDERICK BENJAMIN 


Branch Office: 
Washington, D. C. 


“Electrical Experiments” 


We can supply the following back numbers 
containing the popular series. 


BASY EXPERIMENTS IN_ ELECTRICITY. 
HOW TO MAKE. 1903 


Simple Galvanometer ...............-Jan. 18 
Box te Hold Battery.... 
Tangent Galvanometer ..... ---Feb. 1 
Pewerful Magnet ........... ..Feb. 8 
Blectric Circuit of Water.. -March 1 
Blectric Motor 1-20 
12, 26; May 3, 10 
Set of Telegra nstruments............ 
17, 24, 31; June 7 
AD Cell 14 
Practical Telephone..June 21, 28; July 5, 19 
Measurement of Resistance. July 26, Aug. 23 
An Blectrophorus 
Blectric Condenser ........++.- 
Laberatory Storage Battery..Sept. 20; 
Rheestat.......... ---Oct. 18; Nov. 1 
How to Make Electric Bells....Nov. 15, 29 
How to Do Electro Plating at Home.... 
=F 
Design of a Small Dynamo..... Jan. 24, 1903 
Price 5 cents per coh postpaid. Popular 
Mechanics, Journal Building, Chicago. 


“Want” and “For Sale” Ads. 2 cents per 
word, payable inadvance. Replies may be sent 
to a number, care Popular Mechanics, and will 
be forwarded promptly without extra charge. 


BUSINESS CHANCES. 


PATENTS—Best of facilities. Roodhouse and 
Moore, 100 Washington St., Chicago. 


FOR SALE. 


FOR SALE—A complete laundry outfit. Ca- 
pacity $200 po week. Write Troy Steam Laun- 
dry, Oshkos , Wis. 

FOR SALE—Bakery, Restaurant, Grocery. 
Cash business of over $50 daily. Stock will 
invoice $2,000. A snap; opportunity to step 
into good cash business. C. E. White, Chero- 
kee, Iowa. 


FOR SALE—Send 5 cents in stamps [f0F 
finest illustrated catalogue of 2nd hand Auto- 
mobiles ever issued. Fisher Automobile Co., 
Indianapolis, Ind. 


ANYTHING YOU WANT and don't know 
where to get it, write Popular Mechanics, Chi- 
cago 


BICYCLE MOTOR CASTINGS, 2% borse 
power for $8.00. W. Hoffman Motor Works, 
1255 N. Halsted St., Chicago. 

FOR SALE—Four by five folding camera 
and Odell typewriter in perfect condition. 
Camera has Bausch & Lomb lens, Victor shut- 
ter, enlarging lens, leather carrying case and 
three-fold tripod. Quality of work done by 
typewriter equals the best of the expensive 
machines. Address 715, Popular Mechanics. 


1520 Marquette Bldg., Cnicago 


FOR SALE. 


WANTED—Every mechanic and owner of 
a Launch, Automobile or Gas Engine to know 
that he is losing time, money, neatness and 
comfort, unless his Motor is equipped with a 


Simplex or Multiplex Automatic  Visible- 

feed Lubricator. The Automatic Lubricator 

Co., 1106 Caxton Bld., Chicago. 
WANTED—An agent in every town at lib- 


eral commission, 
Chiceage, 


Address Popular Mechanics, 


IS THERE ANYTHING you want and can't 
find where it's made? Then write to-day to 
Popular Mechanics. 


WANTED-—Inventors who are looking for 
someone with experience in obtaining Patents 
and disposing patent rights to best advan- 
tage. New Book on Patents free. Address 
“H” care Popular Mechanics. 


WANTED—An agent in every shop in the 
country; most liberal terms; for full) partic 
ulars address Popular Mechanies, Chicage, Il. 


WANTED—Business partner with about 
$2,000 capital. Geod paying business in best 
of location. For particulars address L. Box 
246, Blackwell, Okla. 


CHARTERS. 


GAS ENGINES owners who have had trou- 
ble with lubrication, can learn how to forget 
it by addressing The Automatic Lubricator 
Co., 1109 Caxton Bld., Chicago. 


I HAVE 62 ACRES, all in cultivation, one 
mile from Bristol, Ellis County. Well water, 
orchard, barn, house. Address David Buist, 
Alba, Texas. 


“THIS BEATS NEW JERSEY—Charters 
procured under South Dakota laws for a few 
dollars; write for corporation laws, blanks, by- 
laws and forms, to Philip Lawrence, late as- 
sistant Secretary of State, Huron, Beadle 
county, South Dakota. 


AUTOMOBILES. 


FOR SALE—Timber lands in Georgia and 
Florida, grazing lands and farming lands. We 
only represent properties direct from the 
owners. We refer to clients throughout the 
United States who have dealt with us. Brobs- 
ton, Fendig & Co., Brunswick, Ga. 


FOR SALE—As I need a larger mangle, 
will sell my Troy Duplex 100-inch for $600. 
Now in use and doing good work. Troy Steam 
Laundry, Auburn, N. Y. 


FOR SALE—Or will trade—National Park 
Trap, 40-cell battery, A 1 condition, used but 
little. New extra large solid tires and ar- 
tillery wheels. Rig cost as it stands over 
$1,200. Will trade for good gasoline machine. 
Matthews & Co.. Bascom, Ohio. 


INDUCTION MACHINE—Has 10-inch hard 
rubber plates. Price $10 cash. Address 710 
Popular Mechanics. 


FOR SALE—Cheap. Two Colored © Scien- 
titie Tool Tempering Charts, A and B, ex- 
plaining all hardening and tempering in oil, 
water or tallow, and forty new steel working 
recipes, all the best methods to work the 
hew steels, with five of the best steel-welding 
compounds in use, All for $1. Samples free. 
W. M. Toy, Sidney, Ohio. 


MINERAL COLLECTION.—Over 100 small 
typical specimens of ores and minerals, with 
scale of hardness. Just the thing for stu- 
dents or prospectors. H. 8. Durden, 1760 
Union St., San Francisco, Calif. 


FOR SALE—Heavy Self-Contained twenty- 
inch Hydro-Extractor; brass basket; built on 
peger. | Laundry or Dyer. $40. J. Doux, 

tica, N. Y. 


FOR SALE—Lot 75 x 180 ft. with 8 good 
business rooms 50 ft. deep, and geod barn. 
Best location and new stock of groceries, 
Say bod working clothes and notions all for 

,000. One of the best towns in Champaign 
Co.; part time if desired. F. S. Woodward, 
Broadlands, Ill. 


AUTOMOBILES bought, sold ex- 
changed. Largest stock and lowest prices in 
America. We can supply parts to build an 
electric automobile for $250. Motors, batteries 
and gears for sale at bargain prices. Write 
in what you want and let us quote you prices. 
Coey & Company, 5313 Cottage Grove Ave., 
Chicago, Ill. 


FOR SALE—Perfect relief from the greasi- 
ness, bad odor, smoky exhaust and general 
nuisance, trouble and expense of imperfect 
lubrication. Send us a description of your rig 
and a list of symptoms. Consultation and 1903 
catalogue free. The Automatic Lubricator 
Co., 1103 Caxton Bld., Chicago. 


FOR SALE—Steam Dos-a-dos Carriage, Mobile 
Co. make. Excellent condition. For particulars 
write F. W. Beach, 513 Western Reserve Building, 
Cleveland, Ohio. 


TO OWNERS OF OLDSMOBILES.—Remit 
us one dollar; will mail you our attachment 
for the Burlaps Vaporizer that will start It 
with one to two turns of crank, easily at- 
tached, works ‘“‘O. K.” Bullock and Wright, 
604 The Dekum, Portland, Oregon. 


SPECIAL. 


BARGAINS—Steam and Gasoline Engines, 
Boilers, Pumps, Saw Mills, Iron and Wood 
Working machinery of every description. Pul- 
leys, Shafting, Hangers, Boxes, Belting al! 
sizes, all kinds. Let us know your wants. 
J. U. Durant & Son, Sparta, Wis. 


JUST ARRIVED from Tennessee, 20 black 
jacks; Starlight and other imported strains. 
Polk Bros.’ Stockyards, Fort Worth, Texas. 


IF YOU WANT A MACHINE, TOOL, or 
anything in a mechanical line and don't know 
where to get it, write Popular Mechanics. 

WE MAKE ENGRAVINGS to illustrate 
catalogues and circulars of machinery. Our 
prices are reasonable. Send for sample proofs. 
Acme Engraving Co., 155 Washington St., 
Chicago. 


FOR SALE—Steam laundry in prosperous 
town; a bargain if sold before March 1. W. 
Borgstrom, Forest City, Iowa. 


POSITIONS WANTED. 


YOUNG MEN who want to embark in busi- 
ness will find a valuable medium in Pepulur 
Mechanics want columns. 


POSITION WANTED as band re-saw filer 
and operator. Ten years’ experience in mill 
and factory work. Married; temperate; ref- 
erences. Location in Pennsylvania preferred. 
J. I. Harner, Bloomsburg, 


PATENTS OBTAINED—New book on pat- 
ents free. Address 800 Popular Machanics. 


LET ME SELL YOUR PATENT. I HAVE 
BUYERS WAITING. CHARLES A. SCOTT, 
GRANITE BLDG., ROCHESTER, N. Y. 

COME TO WARSAW, Kosciusko Co., Ind., 
for farms are cheap; come and be near the 
great Winona Assembly, School and Lectures. 


Write N. N. Boydston, the Real Estate Deal- 
er, for information. 


WATERMELONS—Halbert Honey is Texas 
origin and the best in existence; order seed 
A. Halbert, Coleman, 


from originator. H. 
Texas. 
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WANTED. 
WANTED—Motorcycle, also one or two h, p. 
dynamo. Address L. Hogeboom, Binghamton, 
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